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DETAILED ACTION 

1 . All outstanding rejections, except for those maintained below are withdrawn in 
light of the amendment filed on 8/25/2008. 

The text of those sections of Title 35, U.S. Code not included in this action can 
be found in a prior Office action. 

Claim Objections 

2. Claim 4 is objected to under 37 CFR 1 .75(c), as being of improper dependent 
form for failing to further limit the subject matter of a previous claim. Applicant is 
required to cancel the claim(s), or amend the claim(s) to place the claim(s) in proper 
dependent form, or rewrite the claim(s) in independent form. Specifically, Claim 4 
requires the composition comprise (2) soot and (3) residue, and Claim 1 requires the 
fullerene composition containing at least one of (2) soot and (3) residue. 

3. Claim 1 and 9 are objected to because of the following informalities: The claims 
recite the fullerene-containing composition contains at least one of (2) soot and (3) 
residue. This would more appropriately recite at least one of (2) soot or (3) residue. 
Appropriate correction is required. 

Claim Rejections - 35 USC §112 

4. Claims 1-11 are rejected under 35 U.S.C. 112, first paragraph, as failing to 
comply with the written description requirement. The claim(s) contains subject matter 
which was not described in the specification in such a way as to reasonably convey to 
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one skilled in the relevant art that the inventor(s), at the time the application was filed, 
had possession of the claimed invention. Specifically, the original claims and 
specification supports 0.1 to 10 parts of fullerenes compounded with 100 parts of 
rubber. By amending "fullerenes" to "a fullerene-containing composition" the proportion 
of the fullerene has been changed in an unsupported manner. Claims 1, 3-5, and 7-9 
contain this term, and the remaining claims depend from Claim 1 or 9. 

5. Claims 1-11 are rejected under 35 U.S.C. 112, second paragraph, as being 
indefinite for failing to particularly point out and distinctly claim the subject matter which 
applicant regards as the invention. The term "fullerene-containing composition" in 
claims 1, 3-5, and 7-9 is a relative term which renders the claim indefinite. The term 
"fullerene-containing composition" is not defined by the claim, the specification does not 
provide a standard for ascertaining the requisite degree, and one of ordinary skill in the 
art would not be reasonably apprised of the scope of the invention. Applicant appears 
to be using this term as an umbrella to refer to any of purified fullerenes, an unpurified 
soot containing fullerenes, or the residue remaining after the removal of the fullerenes 
from the soot. The residue may or may not contain fullerenes, depending on the 
purification protocol. The content of fullerenes in this component of the rubber 
composition is unclear, and applicant has not specified a degree of purity for the 
fullerenes. Based on l(D)/l(G) ratio given in the specification, it appears that the 
fullerene component is poorly purified, (see p. 8 line 10) Further, the term "composition" 
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generally suggests the intentional combination of parts into a whole, which is 
inconsistent with a fullerene containing product produced by combustion. 



Claim Rejections - 35 USC § 103 
6. Claims 1-11 are rejected under 35 U.S.C. 103(a) as being unpatentable over 
Lukich et al. (US 5,750,615) in view of Howard et al. (US 5,273,729) 

The examiner notes that Claims 1 and 9 from which the remaining claims 
depend, are recited in product-by-process format, which does not carry patentable 
weight absent a showing to the contrary. 

"[E]ven though product-by-process claims are limited by and defined by the process, 
determination of patentability is based on the product itself. The patentability of a 
product does not depend on its method of production. If the product in the product-by- 
process claim is the same as or obvious from a product of the prior art, the claim is 
unpatentable even though the prior product was made by a different process." In re 
Thorpe, 777 F.2d 695, 698, 227 USPQ 964, 966 (Fed. Cir. 1985) 

Nevertheless, the prior art applied here [Howard] does disclose the claimed process. 

With regard to Claim 1, which now requires a fullerene-containing composition, 

wherein the composition contains at least one of soot including fullerenes and residue 

generated by extraction of fullerenes from soot, Lukich teaches a curable rubber 

composition containing a fullerene form of carbon which is used as a reinforcing agent. 

(see abstract) The rubber composition, based on 100 parts by weight of rubber, 

contains 30 to about 100 phr of reinforcing particulate, which is composed of about 5 to 

about 100 weight percent of at least one fullerene carbon, (see col 2 line 35-45) This 

outlines a minimum of 1 .5 phr and a maximum of 100 phr of fullerene carbon, which 

completely encompasses applicant's claimed range. Lukich specifically exemplifies a 
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composition witli fullerene carbon soot after the removal of fullerenes (corresponding to 
applicant's (3) residue generated by extraction of fullerenes from the soot), and a 
composition with fullerenes extracted from the soot (corresponding to applicants (1) 
fullerene having a closed basket structure represented by C2n)- (See Table 2) Lukich 
teaches that fullerenes may typically be produced by laser evaporation of graphite ("arc 
method") (see col 5 line 41) but may be synthesized by methods known in the art or 
purchased commercially, (see col 5 line 60-61) Luckich fails to teach the combustion 
method for producing fullerenes. Howard teaches a "combustion method for producing 
fullerenes" (see title) Howard teaches that the condensibles of the flame contain 
fullerenes (see col 1 line 67), and that the condensibles can be collected alone or with 
soot, (see col 2 line 6-7) Howard teaches that a much larger yield of C70 and the ability 
to control the C70/C60 ratio by setting the flame conditions differentiate combustion 
synthesis from the vaporization technique, (see col 7 line 31-34) Based on the 
additional flexibility of the process in generating desired, it would be obvious for Lukich 
to obtain the fullerenes, fullerene soot, or residue by the combustion method. In 
addition, the combustion method is a more inexpensive alternative to the combustion 
method. It would be obvious to select a more inexpensive material or process, 
especially where it offers equivalent or improved results. 

With regard to Claim 2, Lukich teaches 30 to about 100 phr of reinforcing 
particulate which is 0 to 95% by weight of carbon black, (col 2 line 37-43) This provides 
a range of 0 to 95 phr of carbon black, which encompasses applicant's claimed range. 
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With regard to Claims 3 and 4, Lukich exemplifies a composition containing 
fullerene carbon soot after the removal of fullerenes (corresponding to applicant's (3) 
residue generated by extraction of fullerenes from the soot), (see Table 2) Additionally, 
Howard teaches that the product of the combustion method may be collected as 
fullerenes alone, or as a combination of fullerenes and soot. This combination, 
collected for use, corresponds to applicant's (2) soot including fullerenes. (see col 2 line 
6-7) 

With regard to Claim 5, Lukich teaches a range 1 .5 phr and a maximum of 100 
phr of fullerene carbon, (see discussion, above, with regard to Claim 1) 

With regard to Claim 6, Lukich teaches an alternative embodiment which 
additionally contains silica and a silica coupling agent (corresponding to applicant's 
silane or SiH4 coupling agent.) (see col 8 line 48-54) 

With regard to Claim 7, Lukich teaches about 30 to about 100 phr, or alternately 
about 35 to about 90 phr, of reinforcing particulate, which can be at least one fullerene 
carbon, at least one carbon black and precipitated silica, (see col 2 line 35-45) This 
substantially overlaps with applicant's claimed range. 

With regard to Claim 8, Lukich teaches that the fullerene carbon should be 
about 5 to about 100 weight percent of the particulate elastomer reinforcement. This 
substantially encompasses applicant's claimed range. 

With regard to Claim 9, Lukich teaches a tire having a tread composed of a 
rubber composition containing, as a reinforcement, a fullerene form of carbon, (see col 
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2 line 12-18) With regard to the composition and the fullerenes, see the discussion 
above, with regard to Claim 1. 

With regard to Claim 10, Lukich teaches the tread is composed of the rubber 
composition, (see col 2 line 12) 

Claim 11 (new) requires the residue has an X-ray diffraction peak within the 
range of 10-18 degrees and no peak in the range of 26-27 degrees. Howard teaches a 
method with a variety of fullerene yields and compositions determined by selectively 
controlling flame conditions and parameters such as C/0 ratio, pressure, temperature, 
residence time, diluent concentration, and gas velocity, (see abstract) Howard used 
premixed laminar flames of benzene and oxygen with argon diluent stabilized on a 
water-cooled burner in a low-pressure chamber and exhausted into a vacuum pump, 
(see col 3 line 29-33) Howard prepared examples (3a/3b) which utilized a C/0 ratio of 
.995, a pressure of 20 mm Hg, a cold gas velocity of 49.1 cm/s, and 10 mo! % of argon, 
(see Table 1 ) This is consistent with applicant's exemplified fullerenes, which were 
produced in "an apparatus in which a premixing-type water cooled burner is installed in 
a reduced pressure chamber, [...] and the raw material (benzene) and oxygen were 
premixed and fed to the burner [...]" and "combustion proceeded under the conditions of 
a C/0 ratio of 0.995, a combustion chamber pressure of 20 torr, a gas flow rate of 49 
cm/s, and a diluted argon concentration of 10 mol percent." (see p. 13 line 24 - 30) The 
examiner notes that 1 torr is equal to 1 mm Hg. These are identical starting materials 
and process conditions, meaning that identical soot would be generated. Both Howard 
(see col 3 line 67) and Lukich (see col 10 line 59-61) detail a solvent extraction used to 
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separate the fullerene portion from the residue portion. If the fullerenes were so 
removed, the remaining residue, deriving from identically generated soot, would have 
identical X-ray diffraction properties. Although applicant has indicated at p. 8 line 3 that 
the residue has "a special structure that has conventionally been utterly unknown as a 
carbon material," no factual evidence has been provided to support such a strong 
assertion. In fact an identical fullerene containing soot, which would contain the same 
residue portion, has been generated by Howard. 



Response to Arguments 

7. Applicant's arguments filed 8/25/08 have been fully considered. Specifically, 
applicant argues (A) the grounds for rejections under 35 USC § 112 have been 
remedied by clarifying amendments indicating that the rubber composition contains 0.1 
to 10 parts by mass of "a fullerene-containing composition" rather than "fullerenes." (B) 
Luckich et al., or any combination of Luckich and Curl, fails to anticipate the claims 
because the non-fullerene portion of the soot or residue would have important structural 
changes based on the production method, as indicated in the specification at page 7, 
line 25 to page 8 line 21. 

With respect to argument (A), applicant's remarks have been considered. The 
rejections are withdrawn in light of applicant's amendments. 

With respect to argument (B), applicant's remarks have been considered but 
are moot in view of the new ground(s) of rejection. 
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Conclusion 

Any inquiry concerning this communication or earlier communications from tine 
examiner should be directed to Darcy D. LaClair whose telephone number is (571)270- 
5462. The examiner can normally be reached on Monday-Thursday 7:30-5. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Vasu Jagannathan can be reached on 571-272-1 119. The fax phone 
number for the organization where this application or proceeding is assigned is 571- 
273-8300. 

Information regarding the status of an application may be obtained from the 
Patent Application Information Retrieval (PAIR) system. Status information for 
published applications may be obtained from either Private PAIR or Public PAIR. 
Status information for unpublished applications is available through Private PAIR only. 
For more information about the PAIR system, see http://pair-direct.uspto.gov. Should 
you have questions on access to the Private PAIR system, contact the Electronic 
Business Center (EBC) at 866-217-9197 (toll-free). If you would like assistance from a 
USPTO Customer Service Representative or access to the automated information 
system, call 800-786-9199 (IN USA OR CANADA) or 571-272-1000. 

Darcy D. LaClair 
Examiner 
Art Unit 1796 

/DDL/ 

/Vasu Jagannathan/ 

Supervisory Patent Examiner, Art Unit 1796 



